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. (54) PYRAZOLOTRIAZOLES 

(71) We, KODAK LIMITED, a Company registered under the law of 
En^and, of Kodak House, Station Road, Hemd Hempstead, Hertfordshhre, do 
hereby dedare the invention for which we pray that a patent may be granted to 
us> and die method by which it is to be performed, to be particularly described in 
and by die following statement: — 

The mvention rdates to f^razolo[3,2-c^]-5'^iiazoles and to methods of ma^g 

According to die present invention diere is provided a compound of the 
formula: 
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(I) 



COOH' 



10 



wherein 

R' is hydrogen or an all^l, substituted all^ aryl, substtmted aryl or 
cydic group or a group of the formula: 




(11) 



COOR' 



15 



20 



R^ is an all^l group having 1—4 carbon atoms, and 

R' is hydrogen or an alk^ substituted alkyl, aryl, substituted aryl^ heteto* 
cydi^ amino» substimted amino, acylamido^ hydroigr, sSkoxy or ca^oxy 
g^up or an ester or amide derivative thereof • 

Examples of groups which may represent are straight or branched allcyl 
groups having 1 — ^22 carbon atoms, carboxymethyl, l-carbo]^pent-l-yl, a 2'-amino- 
alkyC a 2-beQzoylaminoal)7l, benzyl, 2,4-dinitTophenyl> 2,4-diamin<^henyl or pyridyl 
group or a group of the formula 
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cm' 



and have the meanings given above and 
R^ is an alkylene or alkylaiyla%Iene group* 

Examples of groups which R"* may represent are straight or branched all^l 
groups which may be substituted and preferably contain 1 — ^22 carbon atoms, 
methyl, ethyl, n-propyl, isopropyl, sec-butyl, tert-butyl, tert-amyl, tert-pentyl, 
n-hexyl, n-dodecyl, n-docosyl, 2-diloro-n-butyl, 2-hydroxyethyl, 2-phenyl-ethy^ 2- 
(2,4,6-trichlorophenyl)ethyl or 2-arainoethyl; aryl radicals which may be substituted, 
e.g., phenyl, <r- or ^-naphthyl, 4-mcthylphenyl, 2,4,6-trichlorophenyi, 3,5-dibromo- 
lAenyl, 2-, 3- or 4-trifluoromethyIphenyl, 2-chloro-^i-naphihyI, S-ethyl-c-naphihjd, 2- 
methoxyphenyl or a 3-acylaniidophenyl; heterocyclic radicals, e,g., pyridyl or thienyl; 
amino groups; subsdmted amino groups, e.g., methylamxno, diethylamino, n-docosyl» 
amino, phosylamino, tolylamino, 4(3-sidphobenzamido)an£linO| 4-cyanophenylamino, 
2-trifluoromethylphenylamino or benzothiazoloamino; acylamido radicals, e.g., ethyl- 
carbonado, n-decylcarbonamido, phenylethylcarbonamido, phenylcarbonamido, 
2,4,6-trichiorDphenylcarbonamido, 4-methylphenylcarbonamido, 2-etfaoxyphenyicar- 
bonamido^ 2-[(2,4-di-teit-amylphenoxy)acetamido]-benzamido^ a- or jS-naphdiyl- 
carbonamido; a hydroxy group; an alkoxy radical e.g-, medioxy, ethoxy, n-butoxy, n- 
hexoxy, n-dodecyloxy or n-docosoxy; a carboxy or esterified carboxy radical, cg^ metb* 
oxycarbonyl, ethoxycarbonyl, n-docosoxycarbonyl or phenoxycarbonyl or a 7-alkoxy- 
carb<^lpyrazolo[3,2-c]-s-tnsol-3-yl ethyl group. 

The compounds of the present invention are useful intermediates in the pre- 
paradon ci photographic colour couplers and dyes of the cyanine and related types. 
Because of die presence of die 7-alKoxycarbonyI group this reacdve position is pro* 
tected and it Is possiUe to carry out further chemical xeacdons, e.g. nitraciim or 
oxidation. When required the alkoxycarbonyl group may be simply removed by 
hydrolysis and decarboxylation by, for example, heating at I80-~190'*C in ordio- 
phosphoric add under an atmosphere of nitrogen, to provide a 4-equivalent m ?g#qt a 
coupler. The 2-equivalent couplers may be prepared therefrom by convendonal means. 

The compound of formula I may be prepared by the condensadon of a pyrazde 
of the formula: 




COOR^ 



(DO 



with carbon dtsulphMe in the presence of a base suiSdendy strong to liberate die 
free hydrazine compound, e^., triethylamine^ preferably in die presence of pyridine 
as solvent. X~ is an anion, R=^ has the meaning given above and R' is hydrogen, or 
an alkyl, substituted alkyl, aryl, substituted aryl, heterocyclic, acylamido, hydroxy, 
alkoxy, nitro, or carboxy group or an ester or amide derivative diereof. Compounds of 
formula I herein R"^ is an amino or substituted amino group may be prepared 
from appropriate acylamido or nitro compounds by standard methods. This pro- 
vides the 3-mercapto compound from which the substituted mercapto compounds 
may be prepared. 

The Invention is illustrated by the following Examples. 

Example 1 

Pyiidinium 7-ethoxycarbonyl-6-n]ediyl-lH-pyrazolo[3^-c]-s-triazole-3-diiolate 

Ethyl S-hydrazino-3-inediylpyrazole-4-carboxylate hyaiochloride (60 g), ediaud 
fSOO ml), triethylamine (37^ ml) and pyridine (SO ml) were mixed and stined for IS 
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minutes. Carbon disulphide (50 ml) was then added, giving a deep brown, dear 
solution. The mixture was heated on a steam bath, with stirring, for 5 hours and a 
slow stream of nitrogen was passed through the apparatus to remove hydrogen sul- 
phide. The mixture was allowed to cool overnight, then filtered. The crude product 
5 was recrystallised from water (ca 400 ml) and dried in vacuo at room temperature. A 5 
second recrystallisation gave yellow needles (54.9 g, 66%). 

Found : C 5L00; H 4.95; N 23.00; S 10.40% 

QsHisN AS Requires: C 5125; H 4.96; N 22.9; SIO.5% 

Ethyl-3-merc^to-6-methyl-lH-pyrazolo [3,2-c )-5-triazoIe-7-carboxylate 
10 A sample of the product was dried at 120 — 150^/16mxii for 2 days, giving the 10 

tide CQOipound as a buff powder. 

Found: C42.4; H4.44; S 14.16% 

QHjoNAS Requires: C42.5; H4.45; S 142% 



The reactions employed above are summarised in the following scheme : 




Example 2 

Ethyl 6-methyl-3-methylthio-lH-pyrazolo[3,2-c]-s-tria2ole-7-<ari>oxylate 

Pytidinium 7-ethoxycarbonyl'^methyl*lH-pyraz(do [3,Z-<;]-5->triazole-3-diioIate 
(7.6 g, 0.025 mole) was suspended in acetone-water (80+50 ml); methyl iodide (3.1 

20 ml, 0.05 mole) in acetone (20 ml) was added. The mixture was stirred for 45 20 
minutes at room temperature, and the resulting solution was partially evaporated tn 
vacuo, giving a vdumiDous precipitate. Water (100 ml) was added, and the sdution 
was diilled and filtered. The dried precipitate (6.17 & vras crystallised from ether- 
petrol (80/100**) to give colourless needles of ethyl 6-mediyl-3^nethyldiio-lH- 

25 pyraz61o[3^]-s-tzsazole-7-cart)Gxylate (5.13 g, 86%) n^> 1345—137"*. 25 

Found : C 45.0; H 4.9; N 2335; S 12.8% 

CsHi^NAS Requires: C 45.0; H 5.0; N 22.9; S133S% 

Example 3 

Ethyl 3-n-4iexyltiuo-6-mediyl-lH-pyrazob[3,2-c]-s-tria2ole^7-carboxylate 
30 Pyridinium 7<ethoxycarbonyl-6-Qiethyl-lH-pyrazolo[3,2-c]-$'tEiazole-3-dlik>l^ 3q 

(10 g, 0.0328 mde) and n-hex]^ iodide (13.8 g» 0.0655 molt) were mixed m acetone 
(100 ml), and water (20 ml) was added. The mixture was refluxed for 10 mimites and 
allowed to stand for 1 hour. 

The yellow solution so obtained was evaporated to dryness m vacuo. The 
35 crystalline residue was chrcnnatogra^ed on alumina, dudng widi 40/60*" petrol, 35 
40/60*" petrol: acetone (1:1), and finally acetone. Fractions of ca 75 ml were taken. 
Evaporation of the eluate in vacuo gave a yeUow oil, which was crystallised from 



13458,377 

40/60'* petrol (30 ml). Ethyl B-n-hexylthio-e-mcthyl-lH-pyrazolora^-cl-^-triazolc.?- 
carboxylate was obtained as colourless crystals (9.11 g, 90%) mp 57.5— 6r. 

^ouad: C 54.05; H7.11; N 18.13: S9.98% 

Cx4HmN40^ Requires: C 54,2; H 7.14; N 18.05; S 10.3% 

Example 4 

Ethyl 3-n-dodecylihio-6-meihyl-lH-pyra2olo [3^-c] -s-triatoIc-7-carboxylate 

Pyridinium 7«^thoxycarbonyl-6-mcihyl-lH-pyra2olo[3,2-tf]-i-tria2ole-3-thiolate 

(10 g, 0.0328 mole) was suspendcxi in acetone/water (80+20 ml). Lauryl bromide 

(15.7 ml} 0.0655 mole) in acetone (20 ml)' was added> together with potassium iodide 

(ca 1 g), and the mixture was refluxed for 45 ininutcs. 

The resulting solution was evaporated to dryness in vacuOi and the residue was 

chromatographed on alumina (column 25x1.5 cm; fractions of 75 ml). The column 

was eluted widi petcd (200 ml), petrol/acetone (1:1» 100 tnl)> and finally acetone 

(200 ml). 

Evaporation of the eluate in vacuoy gave an oil, which on scratching, crystallised 
to a colourless solid. The product was crystallised from petrd (40/60*'» 100 ml) as 
colourless nee d l e s (12.0 g, 93%) mp 50—55*. A second recrystallisation from pttrol 
gave ediyl 3-n-dodecyldiio-6-n:^thyl-lH-pyrazolo[3;Z-<]*s-triazole-7-carbozylate as 
colourless fluffy needles mp 55 — ^56''. 

Found : C 60.9; H 8.6; N 14.3; S 8.0% 

QoHatN AS Requires : C 60.9; H 8.7; N 142; S 8.1 % 

Example 5 

Ethyl 6-^:Jethyl-3-2^4'-diIUt^ophcnyldlio-lH•^yrazolo[3,2-c]-5-t^iazole-7H:a^bo^ 

A mixture <rf ethyl 3-mercapto-6-naethyl-lH-pyrazolo[3,2-c]-*-tria2olc-7-car- 
boxylate (23 ^ l-chloro-2,4-dinitrobenzene (2.0 g)> triethylamine (1.4 rd), acetone 
(20 ml) and water (5 n^) was heated under reflux for 1 hour during vMdi a yellow 
sdid separated. The mixture was coded, the sdid (2.2 g) was collected and washed 
with aqueous acetone (50%, 20 ml) and rectystaUised from etfaand to give pale 
yellow crystals of ethyl 6-methyl-3,2%4'-dinitrophenylthio»lH-f^rrazolo[3;Z-cI-s-txi- 
azole-7<arbo]^te (L7 g) mp 280—283''. 

Found : C 42.8; H 3.1 ; N 213; S 8.2% 

CuH„sN AS Requires : C 42.8; H 3.1; N 21.4; S 8.2% 

Example 6 

l»4-dithiatetramethyleiie bls(6-fDethyl-7-€tho]grcarbonyMH-pyraztilo[3|2-c]-5- 
triazoir3-yl) 

C2H5OOC COOC2H5 





A mixture oi the pyridine salt oi ethyl 3-mcrcapto-6-incthyl-lH-pyrazolo[3,2-c]- 
5-triazoIe-7-carboxylate (3 g), ethylene dibromide (0.95 g)» acetone (25 ml) and water 
(25 ml) was heated under reflux for 45 minutes. The mixture was then cooled and the 
ester (1.5 g) was colleaed. mp. 235—238'*. 

Found: C44.9; H4.6; N23.6; S 13.1% 

Q^H^sNASa Requires: C45.2; H4.6; N23.4; S 13.4% 

Further compounds prepared in Examples 7 — 12 bdow by methods analogous 
to the methods employed in Examples 2 — ^5 are of general structure : 
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Example 7 

(R=(CH.)i7CH3) 

Etfiyl 6-methyU3-octadec-l-ylthio-lH-pyra2olo [3;2-c]-s-triazole-7-<:arboxylate 
in.p. 75—77* 

Example 8 



Ethyl 6-mediyl-3-(4-nittobciizylthioVlH-pyrazdot3,2-^l-s»tria»^ 
m.p. 214—216^ 

Example 9 
(R=— CHoCOOH) 

2-<7-Etfaozycarbonyl-d4iiediyl»lH-^yrazolo[3;2-^]-5-^ Add 
246—248" dec 

Example 10 

(R=CH,{CH,)<3iC00H) ^ 

2K7-£dioxycarbonyl^3-metfayl*lH-pyrazolo[3,2H;]-«-triazol-^^^ Add 
m.p. 179—181". 

Fxample 11 

Ediyl 6-medi^-3-phe]Hiqrldii(>-lH-pyrazoto[3,2s:I-5-txi^ 
m.p. 128—130". 



Example 12 



YV 



0C6Hs 



Ethyl 6-methyl-3<4,6-dt{&eiioxy-13>S'^*azui-2«ylt^ 

7-carboxylate 

m.p. 201—204". 

Example 13 

Diediyl 3>3'-dithiodi(6-methyl-lH^yyTazQloi3,2-£]'^*triazole-^ 
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A solution of iodine (1.25 g) and potassium iodide (5 g) in water (50 ml) was 
added to pyridinium 7-ethox3ncarbonyl-6>methyl-l/f-pyrazolo[3;Z-c]-Mxiazole-3- 
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thjolate (3 g) in hot water (70 ml). The precipitate so fonned was collected, washed 
with water and dried in vacuo. 



Y2eld=r2.19 g (97%) ni.p, 275'' 
Found : 

CuHj^NASs Requires: 

WHAT WE CLAIM IS : — 
1. A compound of the formula: 



C42.6; H4.3; N25.1; S 13.8% 
C42.7; H4.0; N24.9 S14.2% 




(I) 



1 H 
. COOR^ 



wherein 



is hydrogen or an alkyl, substituted alkyi, aryl, substituted aryl or heteto- 
cychc group or a group of the formula: "clc™- 




R' is an alkyl group having 1—4 carbon atoms, and 

R^ is hydrogen of an alkyl, substituted allg^, aryl, substituted aiyL heteio- 
cychc, ammo, substituted amino, acylamido* hydroxy* alkoxv or carboxv 
group or an ester or amide derivative hereof. 

2. A compound as claimed in Qaim 1 in whidi R» is a group of the formula: 




(n) 



COOR^ 



wherein 

R* and R* have the meanings given in na?m and 
R* is an alkylcnc or alkylarylalkylene gioup, 

rcfcrL^ n?£n5^"*^* ' ^^^^ « he«in a«i widi 

stcpS^d^a^^^Vtl^KS' """""^ ~ 1 which incUKfes 4c 




with carbon disulphidc in the pnscnce of a base sufficiently strone to libente lUe 
free hydrazine compound, wherein uw 
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X- is an anion, 

has the meaning given in daim 1 and 

is hydrogen, or an all^l, substituted alkyl, aryl, substituted aryl, hetejiocydic, 
acylamido, hydroxy, aikoxy, nitro, or carboxy group or an ester or amide 
derivative thereof. 5 

L. A. TRANGMAR, B.Sc, CPA. 
Agent for the Applicants. 
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